Summary: A database and web site (Mouse Phenome Database; MPD) have been developed to serve as a consolidated home for mouse strain characterization data being generated by the scientific community.
•What other physiological measurements may be strongly correlated to HDL cholesterol (based on strain mean data points) ? •In what physiological areas are two closely related strains such as BALB/cJ and BALB/cByJ different?
•In the 25 to 30 Mbp region of Chromosome 7, where are C57BL/6J and 129S1/SvImJ known to be polymorphic?
MPD implementation is an open source CGI-based system that includes integrated data graphing, SQL database, and dynamic HTML page generation components. Graphical data presentation is used whenever feasible. Experimental protocols and other supporting documentation are stored as HTML documents. Submitted data, computed summary statistics, and database tables are freely downloadable in flat file tab-delimited form. A variety of Unix utilities and custom-written programs are used for data accession and integration work.
The Mouse Phenome Project began with a preliminary workshop, where a group of interested scientists met, nominated an international advisory committee, drafted initial guidelines and standards, and selected 40 mouse strains for the initial focus. Investigators are encouraged to test as many of the recommended strains as feasible and to maintain a diversity balance among selected strains (strains are sometimes omitted because of phenotyping cost or animal availability/temperament factors). Scientific recommendations addressing statistical power considerations, strain purity, study design, and animal age are available on the MPD web site. In general, projects should involve a minimum of 8 strains with at least 10 males and 10 females of each strain, at a target age of 10 weeks. Contributed data are accepted and retained based upon degree of conformance to these recommendations, as well as the quality and completeness of data and supporting documentation.
Investigators usually submit data in spreadsheet tables having one row per animal, with columns for strain name, sex, animal identifier, and each performed measurement. Per-animal data are preferred, but investigator-computed summary statistics (such as means and standard deviations for each strain and sex) can be accessioned if necessary. Investigators also provide complete measurement descriptions, as well as documentation describing the details of the experimental protocol and animal housing, diet and health status. Each measurement/parameter has these identifiers: a unique integer ID number, a short name (variable name), a longer description string, a measurement units specification, and supplemental information such as notes on age, diet, or procedure. We classify measurements into our subject category structure, and measurement descriptions and documents are examined and curated for overall uniformity.
The contributing investigator has final say over presentation of the data.
We accession the data by tabulating on strain and sex, and computing means, standard deviations, Z scores, and other statistics, which are then added into the database. For most MPD queries the unit of analysis is a strain/sex/measurement. Strains are carefully curated and considered strictly independent entities regardless of how closely related (Beck, et al., 2000) ; males and females are always segregated. Z scores are retained and are useful for outlier and criteria-fit analyses. Incoming measurements also are correlated against all other measurements in the database (each data point is a strain/sex mean) and all correlation coefficients stored. Many physiological parameters have logarithmic characteristics, so summary statistics are computed twice where possible, first in linear space, and second after applying a log transform to the individual animal values. Interactive queries and analysis tools can operate either in linear or log mode. When computing the correlation between two measurements all available combinations of linear and log are tried and the strongest correlation coefficient identified.
The MPD is primarily concerned with characterizing strains and the differences between strains.
When an investigator performs a simple baseline strain survey, the results are typically comprehensible at a glance and integration into the MPD straightforward. Study designs that involve multiple time points or treatment groups are often more challenging to integrate effectively--direct strain comparisons may be difficult, and more animals may be required in order to maintain necessary statistical power across all subgroups.
SNPs and other polymorphisms for about 430,000 basepair locations are currently in the MPD.
Most of these also have been accessioned into NCBI dbSNP (Sherry et al., 2001) . We incorporate NCBI accession numbers and update MPD data to coordinate with new dbSNP builds. The MPD tabulates SNPs by strain, and (in contrast to dbSNP) SNPs can be displayed by strain or by polymorphism between strains. The MPD will continue to actively collect and curate mouse phenotype data. There will be ongoing curation challenges, such as how to handle similar work submitted by different laboratories, and the process of applying domain-specific expertise for data judgements and adjudication. On the genotyping front, we are working closely with large-scale genotyping groups and expect to incorporate 50,000 SNPs for over 45 strains. When SNP data reaches sufficient density and breadth new tools for exploring SNPs and SNP/phenotype relationships will be offered. Other areas of future development include coding MPD measurements to standard ontologies, and accommodating other sets of genetically defined and reproducible strains such as recombinant inbreds, consomics, congenics, and F1 hybrids.
